Human placental (fetal) fibronectin: increased glycosylation and higher protease resistance than plasma fibronectin. Presence of polylactosamine glycopeptides and properties of a 44-kilodalton chymotryptic collagen-binding domain: difference from human plasma fibronectin.
Human placental fibronectin was isolated from fresh term placenta by urea extraction and purified by gelatin affinity chromatography. A 44-kDa chymotryptic fragment, also purified by gelatin affinity chromatography, gave a broad, diffuse band on polyacrylamide gel electrophoresis, whereas the analogous 43-kDa fragment from human plasma fibronectin migrated as a defined, narrow band. Upon extended treatment with endo-beta-galactosidase from Escherichia freundii, the 44-kDa chymotryptic gelatin-binding fragment from placental fibronectin changed its behavior on gel electrophoresis and migrated as a narrower, more defined band. The carbohydrates on human placental fibronectin contained a large percentage of polylactosamine structures, part of which occurred on the gelatin-binding fragment, comprising almost twice as much carbohydrate as plasma fibronectin. NH2-terminal amino acid sequence analysis of the chymotryptic gelatin-binding fragments from both fibronectins showed the first 21 residues to be identical. Tryptic and chymotryptic peptide maps of the gelatin-binding fragment from placental fibronectin, however, showed differences including several protease-resistant domains not found in the analogous fragment from plasma fibronectin. Intact placental fibronectin contains 20,000 Da of carbohydrate, whereas plasma fibronectin contains 11,000 Da. Placental fibronectin is more protease-resistant than plasma fibronectin, possibly due to the additional carbohydrate. Polyclonal antibodies against either fibronectin completely cross-react with amniotic fluid fibronectin, placental fibronectin, and plasma fibronectin upon Ouchterlony immunodiffusion. Human fibronectins of putatively the same polypeptide structure are, therefore, glycosylated in a dramatically different fashion, depending on the tissue of expression. If the patterns of glycosylation comprise the only difference in the glycoprotein, this may confer the characteristic protease resistance found for each of the fibronectins.